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Abstract

: Aflatoxin B1 is a common contaminant in animal feed and has the
highest acute and chronic toxicity among mycotoxins. In various studies, the adverse
effect of aflatoxin B1 on animal health and, consequently, human health has been
proven; therefore, determining the concentration of aflatoxin B1 in animal feed is
essential. For this purpose, and given the lack of research in this field in this area,
this study was designed and implemented to study the concentration of this toxin in
animal feed in dairy farms around Sabzevar.

: There are about 360 dairy farms around Sabzevar city,
which we divided into two groups of large (industrial) and small (traditional) dairy
farms for sampling. According to the frequency of each group, a number of samples
were randomly selected from each group and samples were taken from their animal
feed storage from different food groups (concentrate, dry bread and dry fodder) and
after drying and pulverizing, the test was performed using the ELISA method.

: The results of this study showed that all concentrate, fodder, and dry bread
samples collected from traditional and industrial dairy farms were contaminated, and
the average concentration of aflatoxin B1 in the samples was 14.01 micrograms per
kilogram, and the contamination level of all of them was higher than the permissible
limit of the Iranian national standard (5 pg/kg).

: Given the high aflatoxin B1 contamination in animal feed in Sabzevar
dairy farms, it is necessary for health institutions to have more careful monitoring
and supervision of animal feed.

*Corresponding  Author:  Hossein
Elyasi

Address:  School of Medicine and
Leishmaniasis Research Center, Sabzevar
University of Medical Sciences, Sabzevar,
Iran

Tel: +989153084119

E-mail: helyasi2005@yahoo.com

Keywords: Aspergillus,
Aflatoxin B1, Animal Feed,
ELISA

How to cite this article: Elyasi H, Golmohammadi R. Assessment of the level of contamination with Aflatoxin B1 in Animal Feed in the Northeast
of Iran (Sabzvar) in 2021, Journal of Sabzevar University of Medical Sciences, 2024; 32(3):313-322. DOI: 10.30468/jsums.2025.8021.3206.

Copyright © 2025 Sabzevar University of Medical Sciences. This work is licensed under a Creative Commons Attribution- Non Commercial 4.0
International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work

is properly cited.
Published by Sabzevar University of Medical Sciences.


https://jsums.medsab.ac.ir/article_1765.html
https://orcid.org/0000-0002-4624-5148
https://orcid.org/0000-0002-1741-8919
https://scholar.google.com/citations?user=eIhnCIgAAAAJ&hl=en
https://scholar.google.com/citations?user=mKFImxkAAAAJ&hl=en
https://pubmed.ncbi.nlm.nih.gov/?term=Hossein+Elyasi
https://pubmed.ncbi.nlm.nih.gov/?term=rahim+Golmohammadi

Assessment of the Level of Contamination...

Introduction

Mycotoxins  are  estrogenic  secondary
metabolites that are highly toxic, carcinogenic and
mutagenic to animal and human body cells. They
are naturally produced under suitable physical,
chemical and biological conditions and generally
by fungi belonging to the three genera Aspergillus,
Penicillium and Fusarium. They are produced in
grains and forages collected from livestock farms
before harvest, during and after harvest, and during
storage and drying of products under various
environmental and public health conditions. Food
security and the national economy of many
countries, especially developing countries, have
been affected. Among Mycotoxins, Aflatoxins are
of greater importance due to their potential
carcinogenic, mutagenic and mutagenic effects and
are effective in causing liver cancer, chronic
hepatitis and liver cirrhosis. Three species of
Aspergillus, Aspergillus Flavius, Aspergillus
parasiticus, and Aspergillus numius species,
produce Aflatoxins. Aflatoxin B1 is a carcinogenic
metabolite produced by certain species of
Aspergillus on agricultural crops. Aflatoxins M1
and M2 are produced in animals from the
hydroxylated metabolites of aflatoxins B1 and B2
and are found in animal products such as meat and
milk. Of all the Aflatoxins, Aflatoxin B1 is the
most toxic metabolite and has been classified as a
Group A carcinogen by the International Agency
for Research on Cancer. Aflatoxin B1 can affect
animals through the consumption of contaminated
food or feed, affecting their health and sometimes
causing death. For example, Aflatoxin Bl
suppresses the immune system and reduces their
production. Humans are indirectly exposed to
Aflatoxin B1 through the consumption of
contaminated animal products such as eggs, meat,
and milk. Aflatoxin B1 in humans causes liver
cancer and disorders. This toxin is known to be a
liver carcinogen and can act synergistically with
hepatitis B or C viral infections to cause liver
cancer. This toxin is strongly associated with
immunosuppression, increased susceptibility to
disease, growth retardation, and marked short
stature. Reports indicate that long-term exposure to
Aflatoxin causes infertility and abortion and begins
to affect egg production in birds.

The maximum permissible levels for Aflatoxins
are set in parts per billion (ppb) for foods and feeds
in many countries and organizations, such as Iran.
The Iranian National Standards Organization
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(INSO) has set the permissible limit for AFB1 at
15 pg/kg and for total Aflatoxins at 50 pg/kg in
cottonseed meal and for AFB1 at 5 ug/kg and for
total Aflatoxins at 20 pg/kg in other animal feeds.

Aflatoxins are widespread in animal feeds and
food products in most parts of the world and cause
huge financial and human losses. However, in a
more recent assessment, Yang et al. (2019)
reported a lower incidence level (0.87%) of
Aflatoxin B1 in maize. Another study by Anjam et
al. was conducted in Pakistan in 2012 on 487
animal feed samples. The mean Aflatoxin Bl
contamination was 26 PPB and the maximum was
39 PPB in corn gluten meal samples. In a study
conducted by Mazaheri and Mahmoudi in 2018 on
animal feed imported from other countries to Iran,
44.2% of them were contaminated with aflatoxin
and 3.7% of them had aflatoxin concentrations
higher than the lIranian standard concentration.
Given the importance of the issue in terms of
physical and mental health of individuals and the
high consumption of dairy products, including
milk, in the people of Sabzevar County, a study
was conducted to determine the concentration of
Aflatoxin B1 in dry concentrate, fodder, and bread
collected from traditional and industrial dairy
farms in Sabzevar County in Iran, given that no
study in this field has been conducted in Sabzevar
County.

Methodology

Sampling

Sample size determination: According to
previous studies and considering z = 1.96 and with
an error of 6 in the Cochran formula, the sample
size was determined as 86. There are about 360
dairy farms around Sabzevar city, which we
divided into two groups of large (industrial) dairy
farms and small (traditional) dairy farms for
sampling. Considering the frequency of each
group, a number of animals were randomly
selected from each group and their livestock feed
inventory from different food groups (concentrate,
dry bread and dry fodder) was sampled and
collected from traditional and industrial dairy
farms. After randomly selecting the dairy farm,
about 150 grams of each food group were taken
after mixing and mixing the bottom and top of the
feed and placed in a nylon bag and sent to the
laboratory as soon as possible and prepared for
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testing. The collected samples were ground after
drying and passed through a 10-mesh sieve.

ELISA test

For the measurement of Aflatoxin B1l, an
ELISA kit (R-Biofarm, Germany) was used, and
the samples were extracted and prepared according
to the instructions of the kit. In such a way that after
mixing the samples completely, 5 grams of each
sample were weighed and 25 pl of 70% methanol
was added to it and stirred with a shaker for 10
minutes, and the rest of the parts were removed
from it. They were passed, and 900 pl of normal
saline was added to 100 pl of the obtained extract
for dilution. The next step included loading the
sample extracts into the wells of the ELISA plate.
In this way, 40 pl of each extract prepared in
duplicate was added to the wells. In addition, 50 pL
of Aflatoxin Bl standard solution with
concentrations of 0, 0.5, 1.5, 4.5, 13.5, and 40
ng/kg were added to the ELISA plate wells in
duplicate. Then, 50 pL of conjugated enzyme was
added to each well, and immediately after that, 50
uL of antibody was added to each well and mixed
thoroughly. The plates were then placed in the dark
at room temperature for 30 minutes, and then the
liquid in the well was discarded. To ensure
complete removal of the liquid from the well, the
ELISA plate was inverted several times and
vigorously turned over on absorbent paper. Then,
all the wells were filled with 250 pL of distilled
water and emptied again in the same manner. The
washing step was repeated three times, and then 50
pL of the substrate and 50 pL of the chromogenic
agent were added to each well, mixed thoroughly,
and left for 30 minutes. The chamber is adjusted,
then 100 pl of the reaction suspension is added to
each well and mixed, and finally their absorbance
at 450 nm is measured by the ELISA reader.

Results

In this study, 84 food samples were finally
examined. In this way, our samples were divided

315

into 6 groups of 14. The groups included
concentrate from traditional and industrial dairy
farms, dry fodder collected from traditional and
industrial dairy farms, and finally dry bread
collected from traditional and industrial dairy
farms. The results of the Aflatoxin Bl
concentration in dry concentrate, fodder, and bread
from traditional and industrial dairy farms are
presented in Tables 1 and 2. The average
concentration of Aflatoxin B1 in the concentrate
collected from traditional dairy farms was 14.4+2.4
ng/kg. The average concentration of Aflatoxin Bl
in concentrate collected from industrial dairy farms
of the studied samples was 15.39 + 3 pg/kg.

Discussion

The results of our study showed that all dry
concentrate samples collected from traditional and
industrial dairy farms were contaminated, and the
contamination levels of all of them were higher
than the permissible limit of the Iranian national
standard (5 pg/kg).

Conclusion

The results of this study demonstrated that all
concentrate, fodder and dry bread samples
collected from traditional and industrial cattle
farms were contaminated and the average
concentration of Aflatoxin B1 in the samples was
14.01 pg/kg. It is recommended that relevant
departments, including health, veterinary, and
agriculture, have inspection and monitoring
programs to control the level of aflatoxin Bl
contamination in livestock feed in the region.
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